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^ ftSl 2003-037802 ^— ^ 

x-zmz&s 4 0-4 6 OHV, mb^Wt^^v^^mg-.^^^^ 
l*I«Si50tf-/^«-X^$^i 90-2 6 0HV, SSfc, tfy 2 7 

0 H V t £ £ <^)W^{bS^$ & 0 . 3 mmfiUiteWJg StiTfc 
£ £ £ £#S|* t f 58SMgB,§&. 

[g*#3!2] S*%T, ^tl^DASiCr [eq. ]§, Cr[eq 
. ] =0. 47 5XC + 0. 164XS1+0. 241XMn + Cr, mmm* 
C [eq. ] C [eq. ] =C+0. 07XS1+0. 16XMn+0. 1 
9XCu+0. 17XN1 + 0. 2XCr^ilfc^, WnCr [e q 
• ] #0. 7 2%Rhl. 0X«T» C [eq. ] «to. 6 5^±0, 8 6% 

•««ll*6*S*|ftxte#bTa*l/fci;yA'-7«SHO»**, H-x 
¥H±te^Dy M/fc'i*, *©^ny hjj[lcJ;D W6n*«3^077 
-f;m (x) *t, MIBH-x5p®±fc*3ViT> TBBR58D: 



^ ftMH2 0 0 3-0 3 7 8 0 2 ^— 

mi] : 

H'(x)=H'0+(H'l-H'0)X [l-erf^g^] ».(D 
fi-U H'0=C[eq. ]X254+33. 8 

H'l = Cr[eq. ]X392+65. 8 

Cr[eq. ]:tlWB^BA^* 

CCeq. ]:fflEJ**£*; 

D=D 0 X«Xp(j R x'(T+273)) 
Do :1. 13X10" 6 

Q:83x(l- t+273 ) X1000 
R:8. 314; 

a=exp( — 1. 47XSi— 0. 918XMn+0. 998) 
Si:SiO^^(Sa%) 
Mn:MnOtf^(lf%) ; 

sSXDtCT, -€rtb^^t^r3. 6X 10 3 —18X 10 3 , T£r 
500— 650<OttHKlT»b§*fci#j!l, H' (x)^ 

H^rl5H-x¥®-h^s:rH , (o. 3x io~ 3 ) ^2700 

C»^3] F e 0 %^±tStl5 i: t, *n 

C:0. 3 5-0. 5%, Si : 0. 01-0. 3%> Mn : 0. 6-1 
. 8%, Cu:0. 01-0. 5%, Ni : 0. 01-0. 5%, Cr:0. 0 
1 — 0. 5%,A1:0. 001-0. 01%, N: 0. 0 0 5-0. 0 2 5% 

o 

[»#«4] mmx-e, -eti^n> Pb : o. 3o*etf\ s : o. 20% 



^ ftm 2003-037802 ^— ^ 

Ca : 0. 0 B i : 0. 3 0 %!XT. T i : 0. 0 2 %&T, 

Zr:0. 0 2%SKf % Mg : 0. 0 1 %^Tt$ns^7c3f|CD^-fe 

JP8B©lfy;*7— X8!3#3 40-46 0HV, 3fcfc©«M^ft^TV>fcV>WMfc 
*£££^r ftJi$B<Z)tf-/#— 9 0-2 6 OHV, S&fc, t?y#-X 

mtS#2 7 0 HV t$n5S^ffi^5OtWbIS$*t0 . 3mm^±^ 

Cl»^7] ^tl^DASlCr [eq.]^Cr[eq 

• ] =0. 47 5XC+0. 164XSI + 0. 24lXMn + Cr, 
C Ceq. ] £C [eq. ] = C+0. 07XS1 + 0. 16XMn+0. 19 
XCu + 0. 17XN1 + 0. 2XCrttilfcit, ^tlCr [e q. 
] WO. 7 2%&±1. 0%&T. C [eq. ] ffio. 6 5%£U0. 8 6 

mmmmmtt, xxw&fc&Mtmm&Mz&ziuimiz&^T. ^ommtn 

£3. 6X103-l8X103f, ilig* 5 0 0-6 5 Ottm#te 
[0 0 0 1] 

ttvmmjmzmv, mm\z\t, mmmm^mm^^n^iithiz^mm 

[0 0 0 2] 



^ 0 0 3 - 0 3 7 8 0 2 

[0 0 0 3] 
[00 04] 

m&*M 1 3 

WmW- 09-324258 
[0 0 0 53 

&m&m&z>t£tbiz\z, mmmkmmwiiz&tf2>&mmziPi&Kte£&\,\ z\<d 
&o\z, mm : $&<z>fflff a mm<Dm&fr*>&T& &mmmmizT&mmz&-t 

tfmmm\zm:mzm'hn.mmMi£n j $>'t < &sodt, ffiwr«]Ett©«^&it 



^ ^112 0 0 3-0 3 7 8 0 2 ^—i? 

[0 0 0 6] 

&z*mfmiE&&th\ztti*-? zzLtte, ttomz\zm&viflfr\,*%<D£2nzo 

*S5»5fcje>fc«, &mmk$m*ft\,\ &-o, mmmz^xm&,tvxm 
£ nz>m <du&®m%> <£ if mm®. & £ h \z&nft *><Df?z>z:£\$m 

[0 0 0 7] 

&Wtom&<Dffitt&m&z&z 5 0 ti^zm^rcmmitLmx(D^mu<D^y 

4 0-4 6 OHV, MK0B9tt/uW1*\,*m-lMiS*xtf 
9 0-2 6 OHV, ££>fc, lfy;fc-vU«3tf*2 7 

0 h v t s ti*«*r*®j^ <Dm%immm2& 0 . 3 mm« JiteMEsnrfc 

[0 0 0 8] 

ifi^ttsttt)^ &fc&mizTmnmMmfimznzmwm&<Dm]k 

y*-x«$*t3 4 0-4 6 OHV, gte<B«£»&*ft/uTV>fc 
VMB§— ^££^t"l*!Jlg|$<Z)t?y;*7-- X8!£#U 9 0 — 2 6 OHV, hf 
V*-Zmi£&2 7 0HVi$n5Mg®^5©fMW$^0. 3mm 



ftm2 0 0 3-0 3 7 8 0 2 ^— 

i 

[0 0 0 9] 

fc^viTpg@t*r^o«, mmm\zT&m&i**fti£>z>tt*>\z, mmmmz 

sa©BBfi,!fim«i9i*^o &mmts<Dmmz&\,\ mmmmzn^m 
mfmiEommmiz, mummzm^mua^m^^^^, m*x 

CO 0 1 0] 

IE®. & t % \z®ntc <b<Dt*tz>z\£\$, m&m&n & 5 &um&:jwc ^ > ^ 

©iSfcj!,*.*. L*>bfc#&» *»9!#&I4, ffl^CD^-#§g|*ff^it^ 

mi&tz *7x?ftmm<Dm-2 zmjEik-rz z\t\z&v), mtvmitm l t^m^ \z$> 
^x%, mm&\z$k l xmnr^&&m& & ztm vrmmm \zn-^x * s 

[0 0 11] 

*»^©««aji6j4, &{kmm\zx&mm4mmfimfsnt£*><Dx& 
%>££%\z* ttffit&mfrbmz 5 0 um\zMj&isfc&m&tiix<D&m%i> 



• 0 0 3-0 3 7 8 0 2 ^— : 

f*-X«^1 9 0-2 6 0HV, tfy*-X«S3&t2 7 0HV££ 

-X^SrtU 9 0HV*i^5i:, SMMLaSJlSU £»&g^£fcKT<Z>tfy 

m<DXy*-xmi£&2 6 oHv&mxzt* mmmzmv, ^mmmm^m 

[0 0 12] 

bTMarrscitfc&So 

8t©j&#7cm©agi • **r»t\ fi^ate^w-*«iaffl« • Mast f^^kj; 
rt»«B©wsttH*«^bfc^w- , rtt, gfc&a«©*jiap©8!$;«fi^©«£ 

xv^ 0 z\<D&m$. mtmfiftznm^omzjjmztthTM&rz, mt 



k §S»2 0 0 3-0 3 7802 ^— 

[0013] 

So 

*j:fMrafcjRft« c t*tT*« 1 1 \z, tmM&*Mm&**xmvr 

&JE&&£h\Z&nit%<D£?%Z\£&liim£l3iZ> 0 
[0 0 14] 

• ] Cr [eq. ] =0. 475XC+0. 1 6 4XS i + 0. 241 XM 
n + Cr, Bti&mMC [eq. ] C [eq. ] =C+0. 07XS1+0. 
16XMn + 0. 19XCu+0. 17XNi+0. 2XCr^ibfctf, 
•^n-^nc r [e q. ] #0. 7 2*J2U:1. 0 %£TF> C [e q. ] #t0. 6 

W«*®*>6«S^xfc:^bT«j£lxfctfy*--X«SHC!)^*, H-x 
-Ol'H (x) rf^ MfBH-x¥®_tte::fcVvr, TIB^: 



ftm 2003-037802 



H'(x)=H»0+(H'l-H'0)X [i-erf(^f^)] 
{&U H'0=C[eq. ]X254+33. 8 

H'l = Cr[eq. ]X392+65. 8 

Cr[eq. ] :ttlW,?*A>^& 

C[eq. ]:t&IB^^*; 

D=D 0 Xexp(Rx^ F 2 7 3y) 
Do :1. 13X10" 6 

Q:83x(l- T+273 ) xl00 ° 
R:8. 314; 

a=exp(— 1. 47XSi-0. 918XMn+0. 998) 
Si:SiO^^(fi*%) 
Mn:Mn^f$(li%) ; 

5t®tCT, ^vejU&S. 6X10 3 — 18X10 3 ,T^r 
l!ij!EH-x¥Eg_hlC-CH' (0. 3X10~ 3 )^270<£> 

CO 0 1 5] 

mmm^mtn. mmmomut^m^mmz^v), mmzxm<t^n 

fc&Mm\z&n%&mn><Dmi*\zitifcs^%nm^^ 

®.mft&&T$, mmm\zTmmzm^zm<Dmj&f&ft*mmk'?2> c tmm 



. &m 2003-037802 ^-e^ : 

Cr [eq. ] Cr [eq'. ] =0. 4 7 5XC+0. 164X 

Si+0. 2 4 lXMn+C r tfemvtttg. Cr [eq. ] \t0. 7 2%£k 
±1. OJWFtStl*. COCr [eq. ] tt, ^JS^S2Pffi«T<5DS!$S3»J 

Cr, C, Mn, SiT^:t»ot *©#&^*j]**rjfcftgiW: 

eq. ] T*sav -^(Dmtfo. 7 2%&m£t£zt, ^mm&mvtz®e>\z 

#&M&£-a*<fcD, — Cr [eq. ] ©«*tl. 0%&m%.Z>t, mt^M 

mtou&vmtt'v&zmiz&n&fom^mc [eq. ] aa%T?, 

C [eq. ] =C+0. 07XS1+0. 16XMn + 0. 19XCu + 0. 1 
7XN1 + 0. 2XCri]|||Ufeit, C [e q. ] tto. 6 5%Pi±0. 8 
6%£*T£:$*l£o C®C [eq. ] ftJlfilttr 

^©jwtsns. ftMBmz&wzftmBnmis&MMmzmibzi&fofoft 

W> ^VWMfimmtSimiZ, C, Cr, Cu, Ni, Mn> S i £<ha*# 

^o^o *©«#v»*««»att, -hem*, «m^<3iHN 

fcfir?&§ 0 E^Jtdfcttifc&fe^C [eq. ] Jto&ifio. 6 5% 

VMS^jtffctK — ^> C [eq. ] ©fil^O. 8 6%%m%-Z>t, F*lJIgB©£g£ 

ffimm\z-m&Q, *-©t?y;fr— ;ur3&2 6 0HvmTt^it^§ o 

[0 0 16] 

^77^f;i/H (x) tfr!BH-x¥®_hfc:43Vvr, TfE$C5£: 



. 4*812 00 3-0 3 7 8 0 2 

f 

C»l] 

H'(x)=H'0+<H'l-H'0)X [i-erf^g^] -..® 
{&U H'0=C[eq. ]X 254+33. 8 

H* 1 =Cr[eq. ] X 392+65. 8 

Cr[eq. ] tltfrfE^nA^fi 

C[eq! ]:fttrlS^^*; 

D=D 0 Xexp( Rx 7^. 273) ) 
Do :1. 13X10" 6 
Q:83x(l- .^ 2 Q 3 3 ^) xiOOO 
R:8. 314; 

a=exp( — 1. 47XSi-0. 918XMn+0. 998) 
Si:Si<^Pr^(M%) 
Mn : MnCD^m ; 

3t(D\£X, ^H-e*tt£r3. 6X10 3 ~18X10 3 N T£r 
500^650(D^,m^Xmit^tct^l,Z, H' (x)^ 
BtriBH-xsra-hfCTH' (0. 3X 10" 3 ) ^2700 

[0 0 17] 



ki 2003-037802 ^— i? 

[&2] 

C(x)=CO+(Cl-CO)X [i_erf^^)] . 
<&U D 

i«©g*^©ift^C0 (*^kl«lSte*^TttC0 = 0) £U x=0fc 

sttsc (o) wt, ftm-fea&mf&ftmmtwtt&mzft&'ztLT. M$k 

o 

[0 0 18] 

?\ S®fc*tt*C (x) ftftMt:«(t««tt«S»&^^ z t: 

srr^s^H' (x) \zm%mz-%o ^tt, ^(Di^^co*, 

©«S&rtJB*&<*>ffiS£G8rr*. H* 0£H' 0=C [eq. ] X2 

5 4+3 3. 8tU H' 0«C [eq. ] ti*>te«af«je»*te*^<3«8 

^> H' l ^iiiScgiMf fiiT0i$$stif:t^t5 o £££ 

* H' 1£H' l = Cr [eq. ] X 3 9 2 + 6 5. 8 iU H' lftCr [e 



^ ftHK2 0 0 3- 0 3 7 8 0 2 ^— *J 

C0019] 

DO, «ttfl5X*^*-Q, lmo KDfK,<*fe&R&£ZtmBMmT\ZTs D = 
DOXexp (-Q/ (RX (T+2 7 3) ) ) t&t£tl2>. *»Hte*VvrW: 

S*%£U:<h35<Zrz?, ftffc£&D£, MP e+*m*&Wt7tmiiVTftm-% 

») ;P21) fc*3**£, a-«-Fe+*N3Wtf^*ibT»«^*^<^ 
*JBK Il^iDO = l. 13X10-6, Q=8 3X (1-1 4. 0 3/ ( 
T+2 7 3) ) XlOOOtU RCD1U28. 3 14<h£*X<5o 

CO 0 2 0] 

fr\z. &@>*\z\tte\,*iS;W<Da\t. &<X)\zTm^Z&i&mW(iT>&mJE1rzit 
»©MlEidt««*T?**. MlEttlKffjR a a = exp (-1. 47 

XSi-O. 918XMn + 0. 9 9 8) tlfc, C©MjEtt««ft « tt, iHfc 

^r^ns f e Mft<Dj&ft7£m&N<Dmm\zm£-Tmw&, h' < X ) fcjfcoa 
trfco©*)©-??**. *lt. z<Da%wm\z&i*w%.vftmmz&-j<mMto 

ftt* C t^OlgftjUt sn«. fclAtf* aCDlSH^O. 3-1. 60Di5 
[0 0 2 1] 

h*. ( X ) k&ht, tf^bMaoMa^t-r^^ifefc, *-0Dffi&bT 

tt— *M«lte:3. 6X103~18X103toiTO5, T\i&{&m 
<09m&mt.-t%£Z:h\Z. ^<omh bTte-flgftJfc: 5 0 0~6 5 OTJODMfflT? 

CO 0 2 2] 

-tafcO.kSfcH' (x) StfeS, £©H' (x) Wt, *&M^,S<Z>fjt#<h$n 



L 4*812 0 0 3-0 3 7 8 0 2 ^— : 

•^(d^d^ h^icj;o-^Ae>nsg!$^ , D77-i';^H (x) ti-^ e ^ut, 

fn-6nt&3. 6Xlo3-18Xlo30jfiH, T£5 0 0 — 6 5 O0*5K 
fcT&&fcMs£l*\ £y#-X*3S$#2 7 0HV££n5gm^»>£ 

©^$^0. 3ram!^±i:ft:5^#, «#*®tf>&©»£#0. 3m 

mi:3n*tttT©a3*<2 7 0HV£Utft:**ft4H' (0. 3X10~3 
) ^2 7 0tm^TT, H* (x) ^H-x¥@±Cftta^jgMI«Z 
H (x) tt, ^O^Ztc:<^^t#^Et-^eii:^fl 1 $n?> ! feCDi: > r 
§o dOi-Sfc, ««ffiafc*W-*IBJ«3iiii^6©W&^H (x) 0>Mt&R 

fc**tefte«Zl£j&^flB4:&*. Sfc, H (x) CDMMHRBZft 

lOfcJ&fcCitt, H' (x) mtl§Cr [eq. ]>C[eq. ]^Si^ 

mmmzmvTmiE4t%ft5 zLtx. &Q&m\z&nr£ffi&mm&&ifim?98iE 

[0 0 2 3] 

eq. ] , C [eq. ] ©liH.&±|Bra«l©*BiBfcWStr*^i:t>te, mt&ft 

£\ mzfetbzmmt'tzz.t!?, &vfem\zmnitBtimm&&z*mvfmiE& 
%.tz\%m.m^k(Dfii!.m\z&\,*T, ^r<D&i\:%mmm& 3 . 6xio3~isxi 

0 3 ^ ^b^tStaSf * 5 0 0~6 5 0X>L?Zo £fc> Z\ZLXU, t. 

v x, —j&ftj \zm nx v> 3 # xifc^fb * tt^Sflso^taK:* * £ 



^ #»2 0 0 3-0 3 780 2 ^— S? : 

&\ztti*2-&z>z£tf-c&f3i\,*m&tf$>Zo &fbft9ft&#t. 6 sot;* 

&Df€r*«£#*S. ^JcmbMS^WTfe*^ 3. 6X103^ otO 
8X10 3^ "3*0 5P*M&«*.*£, MfW3)&«0ra<D'b©J; 0®< fc9*T 

CO 0 2 4] 

ftSifcfcfc, ^t&tU C:0. 35 — 0. 5%, S i : 0. 01-0. 3% 
> Mn : 0. 6 — 1. 8%, Cu: 0. 01 — 0. 5%, N i : 0. 01 — 0. 
5%, C r : 0. 01—0. 5%, Al : 0. 001 — 0. 0 1%, N : 0. 0 

o 5-o. o 2 5xtsn5j^*msnT)45ct*«*itn. 

[0 0 2 5] 

£tlSo f^T, Fe^O^^^S^, St, C^lt%T, 0. 3 5 
~0. 5%^$n^>o C«> ^MSPa^F^g^cfcyt^SS^gTOD^^ 
*2Sa*Wfci*Je)*fc«>©*S&^:>b©*T?»D, 0. 3 5%£Ur^t$i*;g>££^ 

^2*«*awx-r*iR©aiwtto«T*«<»^*«**. ^v>t, si^n^ 
o. oi-o. 3%M§n§. s i n, M««tt*r zmizWMtTtmtVT 
m^2>f£#)\z, ^(D^mfe, 4>&<tt>o. o i %u±>j&mtztiz>o 



^ #812 0 0 3-0 3 7 8 0 2 : 

. *<D-£mm*o. 3%&Tt?z<Dtf*&mz&\,*T\mm'v&z>. mz, u 

^I|5S«i!tlT©S$ ^l»{:ifiJfe5fc«)CDta^fe(DT» D , 0. 6%U 

&4mm\z&\,*TN<D&m*mffl?zi&ft7z;m-c$>z>o t^^taM^^, m 

CO 0 2 6] 

^etc cu, Nifb^, o. oi-o. 5%^w$*i£<> cu 

> n i thiz^vtmwifs^MVoLVT. o. o i x^-smznzhw&z-fyi 
, mTumt^z, mMM<nftm^<Dmz$:®&mizft&%mwji'b<D-c&2>o 

^id, Cr^ii%T, 0. 0 1-0. 5%^f£ttS e Crtt *&«SBiS<Z)ft 

an?£3 0 fo^wo. 5%&mz.2>t, *:<D?j}mmmz?3LQ'?g 

. ooi-o. oi%tt$n^ Ant s i tmmzm&mm&zmzwim. 
TtmtLTm^ztcmz, ^r<D^mmu, 'p-&<to. oouwM^n 
So b^b^e, Ant mMffi&<Dmmmm&m°v<Dmt£*7&mzmtb%m 
-e<z>#w»ra\ o. o i %wrFft&<D&m£.v^o mz, n& 

S*%T> 0. 0 0 5-0. 0 2 5%tt$n5o NH AlttftM^b 

, mmmmmf^a\z^n^m^<Dm^n.m&^mmzmmT^%<D^$>^ 0 

k-oT, t<D^m*0. 0 0 5%M±<Smt£l£Z>Z.£tf&\,^ 0. 0 2 5% 
S:®^.Si:-?-(D^im^^P*r§cOT, 0. 0 2 5 %£±PIM£^nfc£+#T i cj53 



^ «p»2 00 3-0 3 78 0 2 ^— : 

o 

C00 2 7] 

sfcic, *%Bjo^MSfttt> m*%T, -en-^n, Pb: o. 3 0%£tf, s 

: 0. 2 0%OT, Ca : 0. 0 1 %J£TF, B i : 0. 3 0 %UT. T i : 0. 
0 2WF, Z r : 0. 0 2%&Tf, Mg : 0.. 0 1 %OT<h$n&J&#7C*0D 

[0 0 2 8] 

z\x, Pb, s, ca, b i^n^no^rsT&s^, ^n^tiigBiPSfii 
Tz j &%m&w$>z><D-^ ^n^nmmxx. Pb«o. 3o%ot, s«o. 

2 0%OT, CattO. 0 1%J^T» B i .3 0%OTtf SO^M^bV^ 

o Ti, zr, Mgii gs&i&grr^i^;:, ^ne^^^mte^teij; 
n^x\t, mmi$&\zi®&?m& &ztmmiEm& & 0 mm\ztt-$-*?% z\ 

ffitfcZo J£Z\X, Ti, Zr, Mg<D^n^tl<D^&X$>^K ^*l^n± 
ifeiO. 02%OT> ZrteO. 0 2%^T, Mg«0. 0 1 ^T^f^^t 
CO 0 2 9] 

mift&izmirz&tfrtt^Tgrco ^m^mm-r^mmMtvx^ mzm 

fetsti%ib<DX\tfc<, *ftS> 2^:7 K ^>^>^7K n^^T-^ 



^ &m 2003-037802 V : 

CO 0 3 0] 

hffl&^tmv&mmm-c&Zo $nt, mi (b) eii (a) iz&nz? 

4 vv b&<Dm&A-Bm±\zTmffi&t?tcM&<D® t mmmm-e&2>o &fc, 

Z\Z\-C\mm±. 74 Vv bWl*mW,&&l t*tZ>o 74Vvb^%^tbX, 

mmu \zmrn. u *n e &ffi.&mf ^>z.t.\z^^7>i;^^7b\t 
j«£n*<zr?, 74 vv bffi**&w<Dmm&tM,teVT**mw<DMmfr 

%ftn2>Z\t\tts:X\ *rZ\X, Wi74 Vv b^\X$>%i)\ $5&m**<i:-f3<h<i: 

fete ^bMs^ifi^nfefeot^n^o ^-lt, si (b) \z^-r^^>\z, g 
ftm&3^<Dmttfo\zttVT, m-ztfmm.'rzi&tztiZo i*uig&3<D 

, \dvZl-Xm-2tfl 9 0~2 6 OHV, ^M^2\Z^X, 

5 0 Mmfc^SbfcS*PftBT<Z)l£ — 7>mZtf3 4 0~4 6 OHV, 

, tfy^~X®$^2 7 OHVt$nS§U^®4^e>0W^l^bM^$^O. 
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